Parametric Cost Analysis in Old Town Rehabilitation  by Ventura, Vittoria & Giuffrida, Salvatore
 Procedia - Social and Behavioral Sciences  223 ( 2016 )  265 – 270 
Available online at www.sciencedirect.com
ScienceDirect
1877-0428 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of ISTH2020
doi: 10.1016/j.sbspro.2016.05.364 
QG,QWHUQDWLRQDO6\PSRVLXP1(:0(75232/,7$13(563(&7,9(66WUDWHJLFSODQQLQJ
VSDWLDOSODQQLQJHFRQRPLFSURJUDPVDQGGHFLVLRQVXSSRUWWRROVWKURXJKWKHLPSOHPHQWDWLRQRI
+RUL]RQ(XURSH,67+5HJJLR&DODEULD,WDO\0D\
3DUDPHWULF&RVW$QDO\VLVLQ2OG7RZQ5HKDELOLWDWLRQ
9LWWRULD9HQWXUDD6DOYDWRUH*LXIIULGDE
aSDS - Architecture Syracuse, Piazza Federico di Svevia, 96100 Siracusa 
b Department of Civil Engineering and Architecture, University of Catania, Viale A. Doria, 6 – 95125 Catania  
$EVWUDFW
$QDQDO\VLVRIWKHFRVWVIRUWKHUHKDELOLWDWLRQRIWKHXUEDQIDEULFRIWKHROGWRZQRI5DJXVD6XSHULRUHZDVFDUULHGRXWLQRUGHUWR
SURYLGH XVHIXO JXLGDQFH WR WKH GHYHORSPHQW SODQ DQG WKH SRVVLEOH LQFHQWLYHV 7KH DQDO\VLV LV EDVHG RQ D UDQJH RI GLIIHUHQW
VWUDWHJLHVIURPFRQVHUYDWLYHWRWUDQVIRUPDWLYHIRUPHGE\DVVRFLDWLQJWRHDFKDUFKLWHFWXUDOXQLWDGLIIHUHQW,QWHUYHQWLRQ&DWHJRU\
GHSHQGLQJRQWKHGHJUHHRIDFKLHYHPHQWRIWKHGLIIHUHQW±DQGVRPHWLPHVFRQIOLFWLQJ±REMHFWLYHVRIWKHSODQ7KHDQDO\VLVZDV
FDUULHGRXWRQDVDPSOHRIDUFKLWHFWXUDOXQLWVJURXSHGLQWRW\SHVWDNLQJLQWRDFFRXQWVL]HVSDWLDOGLVWULEXWLRQH[SRVXUH
EXLOGLQJ IHDWXUHV)RUHDFKFDWHJRU\RI LQWHUYHQWLRQDFRVW UDQJHZDVFDOFXODWHGEDVLQJRQ WKH VLQJOHZRUNV WKDW IRUHDFK W\SH
KDYHEHHQVXSSRVHG7KHUHVXOWVSURYLGHDZLGHUDQJHRILQIRUPDWLRQDERXWWKHFRUUHODWLRQEHWZHHQWKHPDLQWHQDQFHFRQGLWLRQ±
DVUHSRUWHGE\WKH'HWDLOHG3ODQWKHRQHZHUHSRUWHGDQGWKHFRVWVFDOFXODWHG7KHFRPSDULVRQRIWKHUHVXOWVZLWKWKHREMHFWLYHV
RIWKH3ODQDOORZVWKHSODQQHUVDQGWKHGHFLVLRQPDNHUVWRLGHQWLI\WKHVWUDWHJ\WKDWPD[LPL]HVWKHUDWLREHQHILWVFRVWVDQGGHILQHV
WKHOLPLWVDQGWKHFRQGLWLRQVIRUWKHLQFHQWLYHV
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKHRUJDQL]LQJFRPPLWWHHRI,67+
Keywords:SDUDPHWULFFRVWVVWUDWHJLFXUEDQSODQQLQJDUFKLWHFWXUDOEXLOGLQJW\SHVXUEDQLGHQWLW\SUHVHUYDWLRQ
,QWURGXFWLRQ
2OGWRZQV¶UHGHYHORSPHQWSODQQLQJLVQRZDGD\VJHWWLQJWKURXJKDVLJQLILFDQWFKDQJHRISHUVSHFWLYHGXHWRWZR
GLIIHUHQWDQGFRQYHUJLQJW\SHVRISKHQRPHQD2QWKHRQHKDQGWKHSURJUHVVLYHUHGXFWLRQRIWKHLQIOXHQFHRISXEOLF


&RUUHVSRQGLQJDXWKRU7HO
E-mail address:YLWWRULDYHQWXUD#JPDLOFRP
© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of ISTH2020
266   Vittoria Ventura and Salvatore Giuffrida /  Procedia - Social and Behavioral Sciences  223 ( 2016 )  265 – 270 

FRQFHUQVDQGIXQGLQJDULVHVDPDMRUZHLJKWRISULYDWHSDUWLFLSDWLRQHVSHFLDOO\ZLWKLQWKHODUJHVWDQGOHVVTXDOLILHG
XUEDQ FRQWH[WV DV D FRQVHTXHQFH ZH DVVLVW WR WKH PRGLILFDWLRQ RI WKH JHQHUDO DSSURDFK WR SODQQLQJ QR ORQJHU
FRQFHUQHGRQPHDQVDQGPRVWO\ORRNLQJWRZDUGWDUJHWV0ROOLFDHWDO1HVWLFz	'H0DUH2QWKH
RWKHUKDQGWKHZLGHVSUHDGLQJDQGWKHHPSRZHULQJRIWKHLQIRUPDWLRQWHFKQRORJLHVRI*,6DQG:HE*,6'HUL[HW
DOPDNHHDV\WKHLPSOHPHQWDWLRQRID³JHQHUDWLYH´DSSURDFKWRSODQQLQJ$VXFKSODQQLQJFDQJHQHUDWHDQ
XQOLPLWHGDPRXQWRIDOWHUQDWLYHRSWLRQVE\KDQGOLQJDOLPLWHGDPRXQWRIUXOHV6XFKDSHUIRUPLQJDSSURDFKQHHGVWR
EHFRPSULVHGZLWKLQDPRUHJHQHUDO³D[LRORJLFDODSSURDFK´WKDWFRPSDUHVWKHVHRSWLRQVEDVLQJRQYDOXHV
7KH'HWDLOHG3ODQIRUWKHROGWRZQRI5DJXVDDSSURYHGLQ*HQHUDO'LUHFWRU'HFUHHQ'58LV
VXSSRVHG WR EH LPSOHPHQWHG E\ FODVVLI\LQJ HDFK RI WKH $UFKLWHFWXUDO8QLWV $8ZKLFK WKH XUEDQ IDEULF LV
FRPSRVHGRILQ,QWHUYHQWLRQ&DWHJRULHV,&-XVWWDNLQJDFFRXQWRIVRPHXQLILHGLQWULQVLFIHDWXUHVDVGHVFULEHG
ZLWKLQWKHGDWDEDVHSURYLGHGE\0XQLFLSDOLW\$FFRUGLQJWRWKHSURSRVHGD[LRORJLFDODSSURDFKWKH,&VDUHDOORZHG
WRFKDQJHEDVLQJRQWKHW\SHRIVWUDWHJ\W\SLFDOO\FRQVHUYDWLYHRUWUDQVIRUPDWLYH
7KHILUVWVWDJHIRUWKHLPSOHPHQWDWLRQRIDQD[LRORJLFDODSSURDFKLQWKLVFDVHRIVWXG\LVWKHIRUPDWLRQRIDSDWWHUQ
DOORZLQJ WKH UHDO WLPH FDOFXODWLRQ RI WKH FRVWV RI WKH GLIIHUHQW VWUDWHJLHV WKDW FDQ EH JHQHUDWHG E\ SURJUHVVLYHO\
UHOD[LQJWKHFRQVWUDLQWVWKDWDVVRFLDWHWKHDSSURSULDWH,&WRHDFK$87URYDWR	*LXIIULGD$WWKLVVWDJHWKH
PDLQ ³YDOXHPDWWHU´ LV WKH LPSRUWDQFH RI WKH GLIIHUHQW IHDWXUHV RI WKH$8V DQG WKH UREXVWQHVV RI WKH FRQQHFWLRQ
EHWZHHQWKHVHIHDWXUHVDQGWKHPDLQREMHFWLYHVRIWKHSODQ
7KHVWXG\ZHFDUULHGRXWGHDOVZLWKDVDPSOHRI$8VORFDWHGLQWKHPRVWTXDOLILHGDUHDRIWKHROGWRZQRI
5DJXVD6XSHULRUH)LJWKHWRZQWKDWKDVEHHQUHEXLOWLQDGLIIHUHQWSODFHDIWHUWKHZHOONQRZQHDUWKTXDNHWKDWLQ
GHVWUR\HGWKHZKROHHDVWVRXWKHUQSDUWRI6LFLO\FDOOHG9DOGL1RWRRQHRIWKHWKUHHDGPLQLVWUDWLYHGLVWULFWVWKH
,VODQGKDGEHHQEHLQJGLYLGHGLQWRVLQFHWKH0XVOLP$JH
)LJD7KHROGWRZQRI5DJXVD6XSHULRUHE5DJXVD3UHVHUYDWLRQRIWKH$8VLQWKHVWXGLHGDUHD
7KHFRVWDQDO\VLVDOORZVSODQQHUVDQGGHFLVLRQPDNHUVWRYHULI\WKHJOREDOIRUWKHZKROHVWUDWHJ\DQGWKHORFDO
IRUHDFK$8FRQYHQLHQFHRIHDFK,&DWWULEXWHGE\FRPSDULQJWKHFRVWVDQGWKHUHYHQXHVGXHWRWKHH[SHFWHGUHDO
HVWDWHPDUNHWYDOXHLQFUHDVHIXUWKHUPRUHWKLVDQDO\VLVFDQEHDVVXPHGDVWKHEDVLVIRUWKHLPSOHPHQWDWLRQRIDFRVW
HIIHFWLYH UHKDELOLWDWLRQ VWUDWHJ\2Q WKH RQH KDQGZLWKLQ DQ HTXDOL]DWLRQ SURFHVV WKH DZDUHQHVV RI WKH GLIIHUHQFH
UHYHQXHFRVW DOORZV 0XQLFLSDOLW\ WR FRPSHQVDWH WKH ORVVHV IRU WKH FRQVHUYDWLYH ,&V E\ LPSRVLQJ SHUPLW IHHV
&DODEUzHWDO&DODEUz	'HOOD6SLQDIRUWKHJDLQVGXHWRWUDQVIRUPDWLYH,&V2QWKHRWKHUKDQGFRVW
HIIHFWLYHDQDO\VLVWDNHVDGYDQWDJHIURPDSDUDPHWULFFRVWDQDO\VLVSDWWHUQZKHQDJUHDWQXPEHURIVWUDWHJLHVQHHGVWR
EHDVVHVVHG

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3DUDPHWULFFRVWVDQDO\VLVPHWKRGDQGSURFHGXUH
7KH SDUDPHWULF FRVW DQDO\VLV LV D SUDFWLFH ODUJHO\ ZLGHVSUHDG LQ EXLOGLQJ SURJUDPPLQJ %HQWLYHJQD 	
)DWWLQQDQ]L)DWWLQQDQ]LDDQGE5HFHQWO\VRPHDGYDQFHGPRGHOVOLNHQHXUDOQHWZRUNVDQGFDVHEDVHG
UHDVRQLQJ *ZDQJ HW DO  DQG K\EULGPHWKRG EDVHG RQ ODUJH DPRXQWV RI KLVWRULFDO GDWD IRU ODUJH EXLOGLQJ
SURMHFWV+\XQJHWDOKDYHEHHQGHYHORSHG,QWKHSUHVHQWFDVHFRQFHUQLQJWKHUHKDELOLWDWLRQRIXUEDQIDEULF
LQ WKHROG WRZQV WKLV DQDO\VLV KDVEHHQEDVHGRQ WKH FODVVLILFDWLRQRI WKHXQLW FRVWVE\ UHIHUULQJ WR WKHJURXSVRI
VLPLODUZRUNV)DWWLQQDQ]LDDQGEDFFRUGLQJWRWKH,&DQGWKHDUFKLWHFWXUDOW\SH$7
)LIWHHQ,&VKDYHEHHQRXWOLQHGEDVLQJRQWKHILYHIXQGDPHQWDORQHVZKRVHW\SLFDOZRUNVKDYHEHHQSURUDWHG
UHJDUGLQJWKUHHGLIIHUHQWSRVVLEOHPDLQWHQDQFHFRQGLWLRQGHJUHHV7KHIXQGDPHQWDO,&VDUH2UGLQDU\0DLQWHQDQFH
([WUDRUGLQDU\0DLQWHQDQFH 3UHVHUYDWLYH 5HVWRUDWLRQ 5HQRYDWLRQ 'HPROLWLRQ DQG 5HEXLOGLQJ $ IXUWKHU ,& KDV
EHHQ DGGHG LQFOXGLQJ WKH ZRUNV VXSSRVHG ZKHQ WKH FXEDJH LQFUHDVH LV DOORZHG WKH PRUH WUDQVIRUPDWLYH WKH
VWUDWHJ\WKHPRUHZLGHVSUHDGWKHFDVHVRIFXEDJHLQFUHDVH
EXLOGLQJW\SHV%7KDYHEHHQLGHQWLILHGE\FRPELQLQJDUFKLWHFWXUDOPRUSKRORJ\IRXUFDVHVQXPEHURI
H[SRVHGIDFDGHVW\SHRIURRIIODWRUVORSLQJQXPEHURIIORRUV
7KHIXQGDPHQWDO,&VDUHGHILQHGE\VHOHFWLQJWKHZRUNVOLVWHGLQWKHILUVWFROXPQRIWDEOHHDFKVLQJOHZRUNLV
DFWLYDWHGE\WKHSHUFHQWDJHVHQWHUHGLQWKHFHOOVFRUUHVSRQGLQJWRWKDW,&WKHVHSHUFHQWDJHVDUHUHIHUUHGWRWKHSDUWV
RIWKH$8WKDWDUHVXSSRVHGWREHUHQRYDWHG
7KHFRVWDVVRFLDWHGWRHDFK,&KDVEHHQFDOFXODWHGDVVXPRIDVHWRIWKHEXLOGLQJFRVWVIRUWKHHOHPHQWDU\ZRUNV
ZKRVHXQLWSULFHVDUHLQFOXGHGLQWKHRIILFLDO3ULFH/LVWIRU3XEOLF:RUNVLQ6LFLOLDQ5HJLRQ)LJ
)LJ3RUWLRQRIWKHZRUNOLVWIRUHDFK,&
7KXVDOOWKHFRVWVRIWKHZRUNVDVVRFLDWHGWRHDFK,&DUHJDWKHUHGLQDURZVFROXPQVPDWUL[)LJWKDW
DOORZV XV WR UHFRJQL]H WKH UHODWLRQVKLS EHWZHHQ HDFK RI WKH EXLOGLQJ W\SHV DQG WKH  ,&V VR SURYLGLQJ 
SDUDPHWULFFRVWV
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
)LJ7DEOHRIWKHSDUDPHWULFFRVWVIRUHDFK,&DQG%7
7KHGDWDGHVFULELQJWKH$8VH[DPLQHGDOORZXVWRDVVRFLDWHHDFK$8WRRQHRIWKHSDUDPHWULFFRVWV
DQGWRSURYLGHDSDUWLDORYHUDOODVVHVVPHQWRIWKHVWUDWHJLHVRXWOLQHG
$SSOLFDWLRQDQGUHVXOWV
7KHLPSOHPHQWDWLRQRIWKHSDWWHUQDOORZVXVWRFRPSDUHWKHILIWHHQVWUDWHJLHVWDNLQJLQWRDFFRXQWWKHQXPEHURI
$8V)LJWKHWRWDOFRVWDQGWKHDYHUDJHFRVWWRWDOFRVWQ$8VIRUHDFK%7)LJVDPSOLQJVWUDWHJ\Q

)LJ1XPEHURI$8VIRUHDFKRIWKHIXQGDPHQWDO,&DQGIRUHDFK%7VWUDWHJ\VDPSOHG
269 Vittoria Ventura and Salvatore Giuffrida /  Procedia - Social and Behavioral Sciences  223 ( 2016 )  265 – 270 


)LJ7RWDOFRVWVDQGDYHUDJHFRVWVIRUHDFKRIWKHIXQGDPHQWDO,&DQGIRUHDFK%7VWUDWHJ\VDPSOHG
)LJ D VKRZV WKH GLVWULEXWLRQ RI WKH WRWDO FRVW DPRQJ WKH GLIIHUHQW ,&V DQG WKH LQFUHDVH RI LW GXH WZR WKH
LQYDVLYHQHVV RI WKH VWUDWHJ\ )LJ E VKRZV WKDW DW WKH PRVW WUDQVIRUPDWLYH VWUDWHJLHV $8V DUH PRUH HYHQO\
GLVWULEXWHG DPRQJ WKH YDULRXV FODVVHV RI FRVWV $ IXUWKHU FRPSDULVRQ FRQFHUQV WKH YDULDWLRQ RI WKH FRVW RI WKH
GLIIHUHQWVWUDWHJLHVWDNLQJLQWRDFFRXQWWKHPLQLPXPDYHUDJHDQGPD[LPXPFRVWVIRUHDFKRIWKHIXQGDPHQWDO,&
)LJ

)LJD7RWDOFRVWRIWKHZRUNVIRUHDFKVWUDWHJLHVDQGIXQGDPHQWDO,&E'LVWULEXWLRQRIWKH$XVDPRQJWKHGLIIHUHQWFODVVHVRIXQLWFRVWRQ
WKHOHIWVWUDWHJLHVRQWKHULJKWVWUDWHJLHV
'LVFXVVLRQVDQGFRQFOXVLRQV
7KHSURSRVHGSDWWHUQRISDUDPHWULFFRVWDQDO\VLVDSSO\LQJDJHQHUDWLYHDQGVWUDWHJLFDSSURDFKLVWKHILUVWVWDJH
RID UHKDELOLWDWLRQSURFHVVEDVHGRQDQHYDOXDWLRQSDWWHUQ$FFRUGLQJ WRDQ LQWHUVFDODUPHWKRG LWDLPVDWPDNLQJ
H[SOLFLW WKH RYHUDOO ILQDQFLDO VXVWDLQDELOLW\ DQG WKH HFRQRPLF FRQYHQLHQFH RI WKH GLIIHUHQW VWUDWHJLHV RXWOLQHG E\
FRPELQLQJGLIIHUHQWO\WKH,QWHUYHQWLRQ&DWHJRULHVVXSSRVHGE\WKH'HWDLOHG3ODQ2QHRIWKHPDLQFULWLFDOLWLHVLQWKH
ZLGHXUEDQ IDEULF UHJHQHUDWLRQ SURFHVVHV &DODEUz	'HOOD 6SLQD  HVSHFLDOO\ LQ FDVHV RIZLGH VSUHDG DQG
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PHGLXP DUFKLWHFWXUDO TXDOLW\ OHYHO LV WKH FRQWURO RI WKH KHDY\ WUDQVIRUPDWLRQV RI WKH $UFKLWHFWXUDO 8QLWV WKDW
JHQHUDOO\PDNHVHDVLHUWKHLPSOHPHQWDWLRQRIWKHZKROHSURFHVV

)LJ0LQLPXPDYHUDJHDQGPD[LPXPXQLWFRVWVIRUHDFKRIWKHIXQGDPHQWDO,&DQGIRUDOOWKHVWUDWHJLHV

$FNQRZOHGJHPHQWV
7KHVHDXWKRUVFRQWULEXWHGHTXDOO\WRWKHPDQXVFULSW
5HIHUHQFHV
%HQWLYHJQD9(,QWURGX]LRQHDLFRVWLXUEDQL&('$0
&DODEUz)	'HOOD6SLQD//D9DOXWD]LRQHDVXSSRUWRGHOODIDWWLELOLWjGHLSURJUDPPLGLVYLOXSSRXUEDQRVRVWHQLELOH/DERUHVW
&DODEUz)'HOOD6SLQD/	6FULYR5/¶DSSURFFLRGHL3URJUDPPL8UEDQL&RPSOHVVLSHULOUHFXSHURGHLFHQWULVWRULFL8QSURJUDPPD
SHUODYDORUL]]D]LRQHGHOO
DQWLFRTXDUWLHUHGHLSHVFDWRULGL*DOOLFR0DULQD5&/DERUHVW
&DODEUz)	'HOOD6SLQD/6WLPDHULSDUWL]LRQHGHOSOXVYDORUHJHQHUDWRGDL3URJUDPPL8UEDQL&RPSOHVVL&RQWUDWWRGL4XDUWLHUH,,H
5,85%OHDWWLYLWjVSHULPHQWDOLGHO/DERU(VWDVXSSRUWRGHO&RPXQHGL5HJJLR&DODEULD/DERUHVW
'HUL[ &*DPOHV WHU c 0LUDQGD 3 +HOPH / .URSI .  6LPXODWLRQ +HXULVWLFV IRU 8UEDQ 'HVLJQ 'LJLWDO 8UEDQ 0RGHOLQJ DQG
6LPXODWLRQ&RPPXQLFDWLRQVLQ&RPSXWHUDQG,QIRUPDWLRQ6FLHQFH6SULQJHU
)DWWLQQDQ]L(9DOXWD]LRQHGHOODFRUUHOD]LRQHWUDLFRVWLGLFRVWUX]LRQHHGLPDQXWHQ]LRQH&HQWUR6WXGL$ELWDUHQHOO¶DPELWRGHO3URJHWWR
)LQDOL]]DWR(GLOL]LD&RQVLJOLR1D]LRQDOHGHOOH5LFHUFKH
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